Unsaturated fatty acids promote proliferation via ERK1/2 and Akt pathway in bovine mammary epithelial cells.
GPR40 has recently been identified as a G protein-coupled cell-surface receptor for long-chain fatty acids (LCFAs). The mRNA of the bovine ortholog of GPR40 (bGPR40) was detected by RT-PCR in cloned bovine mammary epithelial cells (bMEC) and in the bovine mammary gland at various stages of lactation. Oleate and linoleate caused an increase in intracellular Ca(2+) concentrations in these cells, and significantly reduced forskolin-induced cAMP concentrations. Phosphorylation of extracellular signal-regulated kinase (ERK) 1/2 and Akt kinase, which regulates cell proliferation and survival, was rapidly increased by oleate. Incubation with oleate and linoleate for 24h significantly promoted cell proliferation. Moreover, in serum-free medium, oleate significantly stimulated cell proliferation during a 7-day culture. These results suggest that bGPR40 mediates LCFA signaling in mammary epithelial cells and thereby plays an important role in cell proliferation and survival.